High concentration of glucose induces the expression of intercellular adhesion molecule-1 in human umbilical vein endothelial cells.
Atherosclerosis is known to be accelerated in patients with diabetes mellitus. We have examined the effect of glucose on the expression of intercellular adhesion molecule-1 (ICAM-1) in cultured human umbilical vein endothelial cells (HUVEC) and the adhesion of cells of monocyte-like cell line, THP-1, to HUVEC. HUVEC exposed to a high glucose concentration (16.7 mM) showed a 1.4-fold increase in the adhesion of THP-1 cells and a 1.3-fold increase in cell surface expression of ICAM-1 after 6 h exposure compared with those cultured in medium with a low glucose concentration (5.6 mM). ICAM-1 expression began to increase after 3 h exposure, was maximal at 6 h and gradually decreased afterwards. At 16.7 mM, raffinose stimulation produced a significantly lower expression of ICAM-1 on HUVEC than glucose, furthermore it caused a significantly lower expression than low glucose stimulation (5.6 mM). We conclude that a high concentration of glucose can induce ICAM-1 in endothelial cells and that this effect may play an important role in atherogenesis in patients with diabetes mellitus.